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WOODCOCK AGE AND SEX DETERMINATION FROM WINGS

FAMT W MARTIH, Migratoty Bird Popelationy Stahon, Lovrel, Mordand : o

Alntract: Age of wondonek (Philohely minor} cun e aceurately detenpioed taoghont the year by
differences In pattern, color, and wear of secondary feathers,  Iimature woodench wtain uwst wees
uacharles dorimg the postiivemsl molt that begins dn fuly or Aot and ends i October, In conteass,
subadilts {fint-year ndults) and oliler woodcack moell all secondaries durbug e postauptiad molt
begluedog iy June or July aml ending in October, Retention of juvenal secondaties by immatures amd
wmolt of ese feathens by adutts form the Basis for age defermdiation, Sev ol womleock can be sectis
sately deteemined by width of the outer three primardes, which are compienonly nagower on wale,

Two techniques for external age deter-
mination  of woodeock have been  de-
seribed, Duvall {1835) feuud padtern and
calor of body feathers differed with age,
However, immatures (flving young) re-
place body feathers i July or August, thus
preventing age determination from these

feathers after the binds are 2—t months of
age. A second method of age determina.
tion, deseribed by Sheldon ot al. (1958),
is based on microscopic examination of the
tips of primaries. These feathers . are
grown luter in the summer by adults and
consequently  show less wear.  Primary-
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feather wear can be used for age deter.
mination until November, at which time
primaries of adults also hegin o show
wuar,

This paper deseribes a0 method ol ape
determination similar to that discussed by
Davall (1953), except that my technigue
is lined on pattern, color, and wear of sve-
ondartes ruther than on body Feathers, A
method of sex detesminntion Trom width
of primary feathers is also deserilnd,

These teelniques  pennit exteral age
and sen determination throughout the year
and thus fucilitate populution studies of
woutdeock, The methads have considera-
e management significance becanse thiey
muke it possible to determine age aml sex
of birds captured for banding, as well as
age and sex indicated by wings bitidroed
[ram hunters,

Powish to thank G A, Ao, T, 1L
Prawdzik, antd nmmerons other blologists
in the Michigan Conservation Departnent
lor wssisting in the collection of specimens.
Ko B Muorey, Lovisiana Wild  Life and
Fisheries Commission, alse provided speci-
mens, Iudividaals in the UL S, Bureau of
Sport Fisheries an't Wildlife assisted us
follows: ], B, DeWitt and W, 1L Stickel
provided specimens: L. F, Stickel gave
cditorial advice: 8. M. Carney wnd G, F.
Koczynski helped develop the age-deter-
mimation teehnique; AL J. Godin prepared
the ilustrations.

MATERIALS STUDIED

Wings frem 100 woudeock were ased to
develop the age-detenmination  technieqe,
Eighty.seven birds wese colleeted in Oce
tober; 13 were shat in November.

Are of Octobuer-shot birds was deter.
mined by presence or absence of the
bursa of Fabricius. Woodeock lacking a
bursa were considered adults, This was
verified in females by examining the ovi-

duct, which is wider {fn adults than o
voung birds that have uot nested (Greeley
1953). Age of woodeock in November can-
ne adways be determined by presence or
absenee of the burst beenuse some imma-
tures resorhy it during the month, There.
fore, age of fomales lacking a0 buesa i
November was detenmined by width of

the oviduet, Males collected in November -

were consldered of known sge only il a
hursn was present, sinee males facking o
bursa muy have heen either immature or
adult, .

Wings were obtuined from 67 woodeock
taken in Lostistuna from January through
April. Besorption of the bursa and active
development of the reproductive system
prevented  conclusive internal age detes-
ntduation of most spechnens, Wings from
these birds were sised to help establishy the
length of titne that age conkd be deter-
mined by means of the teehnique  de-
seribed i thds paper, '

Reliability of age and sex clsstfleation
from  wings was determined from 227
wondeock coliveted in Michigun i late
September wd early October, when age
conld be verificd fntermally by presence or
absence of the hursa,

AGE DETERMINATION

Pettingill (1936) found that woodeock
have 10 sceondarics, the innennost 3
being considerably shortened and gradn.
ated, He belleved that immature woud-
cock sepliced only five or six of the sve-
odaries nearest the body during their
first summer, but e adults molted all
seeemdaries,

Results of my study, based on known.
age speciinens and oxterial exumination of
more than 306G woodeock captured during
the summer, support Pettingill's conclusion,
Al secondaries e repliced by adults
during the postnuptiul molt that hegins In
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AGE AND SEX DETERMINATION Fon Woobcoek * Satin 4

TERMINAL BAND
SUBTERMINAL BAR
SUBTERMINAL ZONE

Fig. 1. Venhol view of woodioci wing and recandarios. Ao Adult wcondory, B, Jurenal secondary. € Wirg of
immatute, Mote light coloted teiminal band and dark swhtermingl bar preent en juvano! sacondary but abwent on odult.

June or July and ends s Seplember or
October. In vontrust, only four to six see-
andaries neat to the budy are replaced by
immatures  during the  postjuvenal  molt
Degiming i Judy or August wd ending in
Octubier. Retention of juvenal secondaries
by immatures amd moit of these feathers
by, addults for, the basis for age determine
ton from secondaries.

The eolor-pattern ditferenees that distine
guish  adult from  fomatare wings are
shown fu Fig. 1 and are deseribed in detail
below, 1 made my determinations from
the underside of the sceondaries hecause
differctices fn patiern and color were more
appurent Lo me from this view,

‘Fable 1 shows the frequeney of veeur-
rence of juvenal Teathier cliaragters on sees
onduries of 58 immature woudeock col-
lected e Octuber and Novesaber. These
chamelers were absent on wings of 2
adults collected in the same months. Tae
ble 1 ulso shows frequeney of juvenal-
feather characters on wings of 39 woutl-

cock collected from January through April
and judged from secondary Teathers as
having latched in the preceding calendar
vear (submdults).

Immotures

Several  seconduries  adjacent o the
holdly patterned feathers nearest the body
are edged around the tip with o light-col-
ored tand (lerminal band) that usually
contruats greatly  with  the  remalning
durker portion of the feather,

‘The Hgght-colored terminal band is jmaed
prosimally by n well-defined Dar (subtet-
minil bar) that is durker or denser than -
the rest of the feather, In doubtiul cases,
the presence or absence of this bar is made
more apparent by stroking or compressing
the fenther, The outer (distal) side of the
dark bar usually is pointed at the midrib
and forms n swmooth border with the
lighter-cotored  terminal band, The inner
(proximal) side of the dark bar is less
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Table 1. Occuprence ol ope deteimination characiery on tecondaties of “immotute” woadcoch, Incidence ol choracian
* on adult wings It not shown because oll tecked on immatute character,

[MIRL TN F AL

Cwerenen

1. Lightecolored tenminal fand at ty of one or
mote seeoiddaries conteastiog strongly with re
tafnder of feather

2 Lightecalored band ab Up of Teather followed
ponvimally by well-defined  dak subtennl
bar forming savsath border swith light termiunl
hatil

3, teonhinal edige of subtermibnal bar genceally
soell deftned amd esen

4. Sublemminal har teealar on distal edge and
pernted ot inkdnb

3 Subteminal bar distinetly dather or denser
tHum oy ather postion of Teather

Ot il Now.* Jan tlwigh Aprat
(3% Budv) (3 hinds)
—————

Alreit ot Alnent

Paarsent Jmlrishe [ UTEER ] Lontea dnbyae
32 (] 24 15
0l ] R {)
34 1) 3l [}
s L{] oo 3
s} 3 H ] 3

* e deteninined intemally,

AR aletesmined intermally for feur blidsg age of temmining birds judged by seconmlaries.

regalar Bt still ds distinet from the area
Lk it (subterminal zone),

Adulty

The ventral sarface of the secodaries
hicks & contrasting  light-colored ol
arowmd the tip,

A well-defined subtermiunl dark bar s
absent. 1 the dark bar appears to e
present, there is an uneven or poorly des
fined border hetween it and the Hghts
colored erminal band, The bordes he.
tween the dark bae and the subtermingl

wone prosimal to it Is frregular and indis. -

linct.

Identification of Age-Classes

There are three distinetly different pe-
s in the year in regard to determining
age of woodeock from wings,

During the first period, January 1 until
April (or watil Aying voung appear), two
uge-classes can be recognized by presence
or ahsence of juvenal secondaries:  suls.

adults (birds htehed in the preceding eals
endar year that have retained juvenal seee
ondaries) and adults (birds hatelied carlier
thun the preceding year). .

From Aprdl thiough September, three
age-clusses can e recognized:  adults,
subaduits, and inmatures (flying young).
The greatest ehanee of error in age deter.
minntion will occur during this period, for
subacults could be incorreetly classified as
immatures heeause of presence of juvenal
secondurles.  hnmatures way be distine
guished from subadults in the Following
manner: Most subacdults and adnlts begin
molting primaries and seconddaries in July,
Woodeack molting pdmaries or second-
aries cannot be fimmatures heeanse fmma-
tures do not molt these feathers (except
for the fnnermost sccondagies).  Birds
molting primuries or secondaries are cither
subadults or adults, Thelr age e be de.
termined by presence or absenee of juve-
mal seconduries (present on - subadults).
Subadults thut have not Hegun molting can

be separated Trom
thtion uf thelr jus
sithadult, these fu,
curried for more W
laded wid frayed, |
tures show little
s, :
During  the il
through December,;
amd adolts o b
adults have repluee
uties with adalt |
Thus, the wdult
subadults and olds

Accuracy of Age Da

High aceuracy
frmn secontdaries
knownaage  wing
days, The Key to
Wings (page 292
guide, Unless featl
SeLueNce nre ue
Idgh even with the:
once the method
fearned, a key is v
in age determinat
undy 1 pereent Tor
wootleock  collect
September 29 thi
Trained  blologlst:
olher wings with

SEX DETERMINATIC

Several method'
which eoable sex .
mined by examing
In order to assen
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e sepasted from fmmatures by the con.
dition of thefr fuvenal foathers, On the
subidult, these feathers will have been
carrfed for moere than | year amd will be
fuded aed frayed, Sceeondaries of immu-
tres show lttde wear or fuding In the
stimer.

During  the  fiusl  perdod,  October
through December, usually only immatures
and adults can be recognlzed. Most sub.
whults have repluced their juvenal second.
aries with adult feathers by October ).
Thus, the adult estegory nelndes both
subaghults and alder Dirds,

Accuracy of Age Determination

High aceuracy o age  deterination
fromy sceondaries  requires study of n
knownenge  wing  collection  for  several
davs, The Key to Age of Woodeoek from
Wings (page 242) is intended only as o
gudde, Unless feather characters and molt
sequence are understood, ervor will be
high even with the use of the key, whereas,
once ‘the method of age det ermination is
lenrned, a key is not necessary, My error
I age deternnination from secondarivs was
only 1 percent for 227 internally examined
woadleock  collected  in Michigun  from
September 29 through October 8, 1903,
Traned  Diologists determined age from
ather wings with only a 2-pereent error.

SEX DETERMINATION

Severnl methods have been developed
which cunble sex of woadeock to be deter-
mined by exmmination of esternal features,
In order to assemble the methodotogy of

21

3
sex el e determination, a hrlu-i review
of teehmigque for sex determination follows,

Mendald and Aldous (1943:14) fouud
that wings uf Temales often were longer
than those of males, Ninetysfive pereent
of the birds with wings more than 138 o
o {mensured from bend of the wing to
the tip of the longest stralghtencd pei-
mury'} were fenales; abiost all birds withy
wings 123 poan or loss were sales, Sex can-
not be detesmined reliably Toe the many
wings that range hetween these two men-
survments,

Credley (1953:24) noted that the outer
three privardes (mumbaeis 8 through 10)
were witder ‘ju fenmales than i mnles, He.
tining  Grecley's  method,  Blankenship
(1957:89) detenmined  that if combined
width of the outer theee primaries (unflat-
tened feathers meastred 2 an from the
tip) was 124 mm or less, the wing was
from a male; i combined width was 12.0
mm or more, it was from a fenle,

In rure instances, when combined width
is 125 mm or when primaries are missing,
sex eun be deternined by bill tength (in-
ner edge of the nares to tip of Bill), Nearly
all bills 61w or Tess are from mafes; bills
683 mtn or longer are from fomales (Blan-
kenship 1857). Siuce sex cannot be deter-
mined from the muny bills Ahat range be.
tween these two values, primaries should
he wsed when possible,  With pructice,
feather measurements asually are not nee-
essary heeause male primaries are conspic-
uously narrower. | made necurate sex de-
termination from outer primaries of all 227
wondenek colleeted in Michigan in 1963,

L
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KEY TO AGE OF WQODCOCK FROM WINGS
January through March (when Immatures are not present in the population}

1 Terminal Hght-colored baud present on underside of tip of twe or more sevod-
urles:t -
A. Band contrasts greatly with rest of feather
B. Band not contrasting greatly with rest of feather:

1. Subtenntual dark bar bordering Hght-colored terminal band:
(n) Bar well defined; pointed at midrily and forms geverally siouth ot

der with tighter-colored terminal band; darker or denser than vest of

feather . .. . S . Subadult {first-year aduit)

() Bar poorly defined; {f discerned, distal edge forms uneven or poorly
outlined horder with lighter-colored tenminal bamd
R S - Adult (older than 1 year)
2. Subterminal dark bar absent Adult (older than 1 year)
April through December (when immatures ate present In the populution)

1. Primary feathers sot molting and primaries and secondardes nol noticeably faded

and wom; .
A. Tenningl light-colored band present on undenside of tip of two or wore see
ondaries:!
1. Band contrasts greatly with rest of featber . S : ~ lmmature
2, Band not contrasting geeatly with rest of feather:
() Subterminal dark bar burdering light-colored tenminad band;

(1) Bar well defined; pointed at midsib and forms generally stuouth
border with lighter-colored terminal baud; darker or denser than
restof feather .. ... . . o e Immature

(2) Bar pourly defined; if discerned, distul edge forms uneven or
poorly outlined border with Hghter-colored tenninal band
e et ek e et e eepbonen s o e e oL Adult (Sept=Dec.)

(b) Sulterminal dark bar absent . . . v eeew Adult (Sept=Dec.)
B. Terminal light-colored band absent . .. . .. . . Adult (Sept=Dee,)
11, Primary feathers molting or primaries and secondaries much faded and wong
A, Terminal Hght-colored band present on underside of Hp of two or more see-
ondariss?
1. Band contrasts greatly with rest of feather .. .. . Subadult (firsteyear adult)
2, Band not contrasting greatly with rest of feather:
() Subterminal dark bar bordering lght-colored terminal band:

(1) Bar well defined; pointed at mideib and forms generally simooth
border with lighter-colored terminal band; darker or denser than
rest of feather . ... ... .. .. . Subadult (first-year adult)

(2) Bar poorly defined; if discerned, distal edge forms uneven or
poorly outlined border with lighter-colored terminal band
evrerereeriess veenmn e senerrasree +cner e e+ e .0 At (older thaw 1 year)

(b) Subterminal dark bar absent ... . .. ... Adult (okder than 1 yeor)
B. Terminal light-colored band absent ... ... ... ... Adult (older than 1 year)

Subadult (first-year acdult)

U \When examining secondardes for presence of terminal band and sultenningd bar, omit the four to
six distinetly barted secondarles nearest the body amt evamine undenside of tp of the nest five feathers,
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